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Creative Speliing 2

Abstract
Three kindergarten children and one first grader used
computer programs to spell words in isolation and in stories
they wrote. As the children made progress toward writing
words in conventionail spelling, they developed phonoiogical
spelling strategies similar to those that have previously
been reportea for children using paper and pencii. At the
same tlme, they also developed visual spelling strategies in
more detail than previously reported. There was no delay 1n
the aevelopment of visual strategles to justify the claim
that a new visual stage of spelling occurs after a phonetic
stage. The development of visual, print-based spelling
Strategies by the children is discussed in terms of the

mlcrocomputer‘s potential for accelerating the acquisition

of gpelling skills.
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Creative Spellinyg on the Microcomputer

Much of the recent research in spel ling has centered
around phonological and visual influences, or strategies, in
the development of chlldren‘s spelling (Barron, 1980; Frith,
1980; Frith & Frith, 1980; Marino, 1980; Nolin & McCartirn,
1984; Radebaugh, 1985; Read, 1986; Read & Hodges, 1982).

The phonological strategy uses the sounds heard in words to
write letters while the visual strategy uses what was seen
In words. According to these studies, phonological
Strategies develop before the visual strategles, and good
spellers use visual strategies while poor speilers stay with
& phoneme-to-grapheme strategy. Elaborating on these
findings, some investigators have described spelling
development in terms of stages (Anderson, 1985; Gentry,
1981, 1982, 1987; Henderson, 1985; Morris & Perney, 1984;
Morris, Nelson, & Perney, 1986). Gentry (1982), for
example, describes a developmental sequence of
precommunicative, semiphonetic, phonetic, transitional, and
correct spelling.

In these stage descriptions, visual strategies are
found primarily in the later transitional and correct
speilling stages. Gentry (1982) glves the following account
for visual strategles at the transitional stage:
“Transitlonal spellers present the first evidence of a new
visual strategy; the chlld moves from phonological to
morphological and visual spelling (e.g. EIGHTEE Instead of

the phonetlic ATE [eightyl). . . . Due to the child’s new

4




Creative Spelllng 4

visual strategy, transitional spellers may include all
appropriate letters, but they may reverse some letters' (pp.
196-197). Thls does not mean, nowever, that earlier
evidence for visual influences does not occur in the form of
earlier standard spellings: "Correct form may account for
from 0 to 50% or more of the words in semiphonetic writing,
depending largely upon the writer‘s exposure to reading and
the amount and type of instructlional intervention
experienced" (Gentry, 1982, p. 197). Children‘s spelling of
=8 for the plural morpheme has also been regarded as an
early visual influence (Marsh, Frieaman, Welch, & Desperg,
1980, p. 346). Visual strategles, however, have not
normally been described in more detalled development until
the transitional stage.

Gentry‘s quallfication that the proportion of correct
spelllngs depencs upon children‘s background Is important.
For example, Gates and Chase (1926/1976) repcrted that
congenitally deaf chlldren were better spellers than hearling
chlldren of an equivalent reading level. Gates and Chase
attributed the spelling skills of the deaf to their
"peculiarly effective type of perceiving, of reacting
visually to words" (p. 349). The superiority of these deaf
children seems at ]east partially due to their earlier
and/or greater reliance on visual strategies.

If there are advantages to visual strategies and |f
background influences can make a difference, it would seem

worthwhile to Investigate the effects of spelling activities

S
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that emphasize the visual information in spelling.
Accordingly, the following examines children‘s spelling
development under the influence of computer programs that
presented a considerable amount of visual Information in

addition to phonetic information.

Method

Subljects and setting. We worked with four children,
one flrst grader (Julian, 6 vears, 4 months) and three
kindergarteners (Beth, & Years, 1 month; Kathy, 5 years, 5
months; and James, 6 Years, 3 months) In a day care center
they attended after school. An initial assessment in
reading a three sentence paragraph based on the vocabulary
words In the computer programs showed that Julian read aloud
all the words correctly, James read most of the words, Kathy
read none of the words, and Beth named zome letters Instead
of reading the words. We worked in a room that was rarely
used by the other children while we were there.

tugs. The children workec on an Apple IIc
computer t.ith an Echo General Purpose Speech Synthesis Unit.
The use of “pronounced" in the followlng procedures refers
to pronunciation by the speech sgsynthesis unit.

Instructional Procedures. Computer programs, which had
previously been developed in Terrapin Logo by the first
author, were used for copyling, spelllng, and story writing
(Moxley, 1986; Moxley 8 Barry, 1985; Moxley & Barry, 1986).
The DC (Direct Copy) and SPELL programs, which included

read-write cycles (Lee & Sanderson, 1987) with Immediate

6
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correction (DiStefano & Hagerty, 1985), and one of the three

programs for writing storliegs--pw (Plcturewriting), WP (Word

Plctures), and SE (Story Editor)--were used in every

gsegssion. For the most part. the use of these programs
required the Caps Lock key to be depressed. Although the WP
and SE programs allow lower cagse letters to be written for

the stories, we did not glve children this option until

their last few sessions.

In the DC program, 10 to 15 words that would be usetul
in writing sentences in the gstory writing programs, or haa
been requested by the child, were entered in the program
vocabulary. These words were changed weekly as the child
learned how to spell and read the words correctly. One at a
time in random order without replacement, 10 of these words
were then displayed on the screen and pronounced. Pressing
the return key at any time would repronounce the word. Aas
the child copied the word, the letter for each key press was
displayed on the screen beneath its corresponding location
In the model and recorded by the computer. Correct letters
remained on the screen and incorrect letters disappeared
after a brief "flash" until the entire word had been copied
correctly. The model was then highlighted, pronounced, and
one or more stars appeared, corresponding to the cumulative
number of words copled correctly, until ten stars were shown

or four minutes had passed. The children soon completed

their 10 words before the time limit expired.

X
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The SPELL program was simllar to the DC program except
the model word disappeared once a correct letter key was
pressed. This allowed the child to study the visual
appearance of the word without any time constraint otner
than the total of four minutes allowed. The word reappeared
when an Incorrect key was pressed or when the child pressed
the return key.

Initially in both programs, the name of the correct
letter was pronounced when It was typed in. Later, in
Beth’s third phase, this was changed so that the series cf
correct letters tvped in so far were pronouncad as a whole
unit when each correct letter was typed in. This change,
which was designed to make children more aware of
sound/letter relationships within clusters of letters,
showed how segments |ike we in went sounded differently when
Spelled alone as a word. At this polnt, we also included
more rhymlng words in the spelling vocabulary.

After completing the above two programs, a printout of
all the words presented, all the keys precssed, and the
cumulative number of seconds between key presses was shown
to the child. See Figure 1. Positive comments were given
for improvements in speed and spelling accuracy. Words read

without help were underlined, and help In sounding out other

words was glven.

Insert Figure 1 about here
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After every 20 sessions, the chlldren were given a
dictated spelling test, which included the words they had
spelled In the DC and SPELL programs during that time.

The first story writing program (PW) was desligned to
closely map the words the children spoke to the pictures
that appeared on the screen. The vocabulary words that
produced pictures were out on 3 x 5 cards with the printed
word on one side and the picture on the other. The words
for pictures included schematic representations of actions
as well as objects. See Figure 2. The children then
inspected, selected, and copied the words they wanted from

the cards. Functlon words were wrltten on cards as the

child needed them. When the standard spelling of the words
were typed in, the pictures of the words that had plctures,

appeared on the screen in a fixed left to right order.

Insert Flgure 2 about here

Within a couple weeks the children were switched to the
Second writing program (WP). 1In this program, the chlldren
could move the cursor anywhere on the screen for placing
their picture, and schematlic representations for verbs were
no longer useu. The children had flve minutes to put their
pictures on the screen and five minutes to write a story
about them. They could still copy from word cards to

produce thelr pictures, but they were to spell the words In

ERIC ' ’
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thelr stories as best they could. Usually, we wrote down
what they sald about their pictures and dictated it back for
them to write, although the children often preferred to
compose as they wrote when they became more proficlient
spellers. Since the chllidren were often reluctant at first
to spell words they were unsure of, we sald we would help
them tc revise thelr words before they were printed out and

taken home., Records were kept of both the original and the

revised writing. See Figure 3.

Insert Figure 3 about here

The revised story was then read back to the child with
the speech synthesis unit. Each word was highlighted and
pronounced in turn with each press of the space bar by the
child. The whole story was read back by pressing the "3*
key. Next, the picture and story were printed out, and the
child was asked to read the story. We underlined the
correctly pronounced words and gave help in sounding out for
the others. When the chlidren were consistently reading all
their words correctly, which they all eventually did, we
dlscontinued the speech synthesis reading of their stories.

Later we gave the children the option of using a third

program (SE), which used the Logo editor as a basic word

processing program. No pictures were used in thls program.
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We worked with the chlidren in month-long phases that
ended In a spelling test. Each phase consisted of
approximately 20 sessions each, 4-5 days a week, for
approximately 20 minutes per session. Since we were working
with an Apple Ilc, we took advantage of the opportunity to
alternate between the standard Qwerty and the Dvorak
keyboard arrzangements by pressing the switch for doing this
after each phase and rearranging the keys, which easily pry
off. Thls allowed us to see |f keyboard Intluences from
worklng with a previous keyboard would show up In children’s
creative spellings In their tests and stories even though
the children had ample time to correct such errors.

We started out by working with one child for one phase
and then added a chlild and switched keyboard arrangements
when we went to the next phase. We continued adding
children to work with in this manner until a child had
completed four phases or until the academic vear ended, as
It did after James’s third phase.

At the end of each child’s experiences on the computer,

we asked the child’s mother about the effects of these

experiences and about infjuences from home or school that

might have made a contribution to the child’s writing and

reading development.

Resul ts

The creative and standard spelllings are listed In
Tables 1-4 for the tests and Tables 5-8 for the storles.

Additlional 1ists of standard spellings are In Tables 9-11,

iz
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All the chlldren showed development in bcth phonetic and
visual spellling categories. 1In general, their phonetic
Spelling development was similar te that which has
previously been reported for children working with paper and
pencil. However, examples of visual spel!l ings appeared from
the beginning and continued to appear along with spellings
that would be classified as precommunicative, semiphonetic,
and phonetic. There was no delay until the transitional
Stage for "the first evidence of a new visual gstrategy."
Since the llterature on children’s spelling development has
primarily emphasized phonological categories, the visual
classificatlions for the chlldren’s spelling will be
presented below in some detajl.

It should be noted, however, that the spellings in the
visual categories cannot all be unambiguousliy assigned to
visual strategies. At times, we must allow for the
possiblility that a phonological strategy may have made a
partial contributlion to the spelling of the word. Such
instances, however, do not deny at least a partlal visual
Strategy. At other times, we must consider whether an
exclusively phonological strategy could also have produced
the word. We have noted instances where this alternative
interpretation geems plausitle. The reader may dliscover
more. However, we do not belleve the vast majority of these

visual clasglifications can be solely explained by a

phonological interpretation.
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Limitations on the plausibility of alternative
phonoiogical interpretatjons are particularly strong when we
consider the context in which individual words are spelled.
For example, we may be able to explaln the correct spelling
of some phonetically irreguiar word as phonetically regular
in gome dialects. We can explain more spellings that way if
We are free to appeal to different dialects for each
different word, but we have much less freedom for this kind

of interpretation when we must retain the same dialect

across all the words spelled by the same child. In
aadition, there are developmental Sequences of individually
spelled words that make sense in terms of visual categories
but not phonological categories. For example, although
standard spellings for phonetically regular words may result
from a phonological Strategy as well as a visual strategy,
this is a much less plausible Interpretation if the child
has not yet achieved a phonetic stage of spelling
development. For that Ceason, mogst standard spelllings of
Phonetically regular words before the phonetic stage are

more plausibly interpreted as requiring visual strategies.

insert Tables 1-8 about here

P
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Visual Cateaqorijes

Staadard Speilings

On the spelling tests, there was a substantial range
in the percentage of standard spellings from Beth to James.
See Table 9. Beth never exceeded 36% (her first test).
James never fell below 82% (his first test). When they naa
Ssubstantlally fewer (lifferent words to spel! and more
opportunities to spell them, Beth (her first test) and Kathy
C(her third test) had thelr highest percentages of standard
spellings. Fewer words and more opportunities to speli each
Jord made less difference with James (hls second test), who
had a consisgtently high percentage of standard spellings on
all three of his tests. For all of the children, most of
the words that were always spelled correctly in the stories
were words that were among the program vocabulary words they

had spelled (words without the asterisk). See Table 10.

Insert Tables 9 and 10 about here

Many words were spelled in Standard form that haa
earller or later creatlve variations. These are displayed
in Tables 1-4 for the spelling tests. The numerals within
Tables 5-8 indicate the number of times the standard
spelling occured in the stories. From the first to last
phase, Jullan‘s standard spelling totals were 34, 32, 51,

and 29 respectively, Beth’s were 4, 20, 91, and 140, Kathy’'s

1

I




Creative Spelling 14

74, 81, 98, and 82, and Jjames‘s 18, 46, and 85. The phase
totals of standard spellings for each child steadlly
Increased for the first three phases and declined in the
fourth except for Beth, who showed the highest increases
between phases and the highest single phase total of all the
children.

Although most of the standard spelllngs were always
spelled in standard form after they had been acquireaq,
several standard spellings were followed by creative
variations. There was also a fairly wide range of different
types of creative spellings that preceded and fol lowed the
standard form. Many of these spellings would not be
classifled as transitlonal. Further details are presented

in the Discussion section.

Analogical wholes: the standard spelling of a related word.

This Is a new category from those that are commonly
described in transitional spellings. The influencing word
may sound alike, look alike, or be an alternative form of
the word heard. Some of these spellings may also resuit
from phonological strategies that produce words which
colncidentally resemble other words. Other spellings like
RUN/ran, RUNS/run, RAN/run, HOUSE/horse, and INDIAN/indians
are more clearly under the control of similar word forms.

Julian spelled RUN/ran, SAD/said, SEES/see, RUNS/run,
COLD/cloud, HOUSE/horse, SLID/sled and WIN/when in tests and
INDIAN/indians, SAD/said, BYE/by, DAD/did, GET/gettlng, anga

BENT/bunny in stories. Beth spelled PAT/sat, HAT/hit,

15
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PIT/pot, PAT,put, and RAN/run In tests and TO/two,
SLED/sliding, WASHING/watching In stories. Kathy spelled
SEES/see, HERE/there, TO/two, SHOWED/showing, SWAM/swim, and
ONE/won in tests and 1S/it, SIDE/snowman, STAR/stars,
WONT/went, DAD/down, HOG/showed, TO/too, TOO/to, BARN/bear,
and WISH/with in stories. James Spelled HOUSE/horse,
SEAT/sat, SWIM/swam, and SWAM/swim in tests and BYE/by,
TRIKCS/tracks (a possible borrowing of trjicks) and
CARS/chairs in stories.

Anajlogical partgs: jetters from relatedq words.

Among the many sources of influence for analogical
parts are a simllar sounding word like the SEE in
PAPSEE/Pepsl, a word commonly used as a gseagment in other
words, like the MAN in CHRISTMAN/Chrlistmas, a related
morpheme like the -S in TAKS/track, a recently spellea wora,
and varlous combinatlions of the above.

In tests, Julian’s spelling of RUNNS/runs and
WALR/water seems to have been influenced by runnipg and walk
respectively, SWRING/swing may have been influenced by cing
and PAPSEE/Pepsi may have been influenced by see. In
stories, CHRISTMAN/Christmas may have been influenced by man
a stand alone word and a common Segment [n words 1ike
snowman. WHITCH/witch may have been influenced by whicn
since witch was previously gpelled the standard way. In
storles, Beth sgpelled ONECI/WSA/ONES/once, whlich shows the
Influence of ope, a word she commonly used to start many of

her gtorlies ("One day there was . . ."). WSA seems to
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repregent "Once a" in the new opening phrase she began to
use (“Once upon a time . . ."), In tests, Kathy wrote
NOWND/snowing and

THEYER/that‘s, indicating a possible Influence from the -ea
form of gpnow and from they respectively, and TRUICK /trick,
indicating an influence from truck as well as a possible
extra vowel in sounding out. In the first phase of stories,
Kathy wrote THC/it which seems to have been influenced by
THE which she had already spelled twice in that Sentence.
In stories, James spelled BOT/bird, which was preceded by
BOT/boat in the same sentence, RAIND/riding, which seems
influenced by rained, TRAKS/track, an influence of the
plural form, and CANPUTER/computer. The CAN in CANPUTER
Seemed to represent a strong semantic borrowing as though
the meaning of computer was that it "can pute." James
seemed quite surprised when the standard form was explained
to him and was reluctant to revise his gpelling.
CONPUTER/computer was as far as he would go. He said he
preferred CONPUTER to computer.

Standard spellinas of a sjianificant seament.

This category includes segments of words that are
spelled In standard form while the rest of the word has some
creatlve variation. Most of these segments are the
inflections -jng, -ed, or -g. They may also include common

morphemes |ike MAN or letter clusters perceived as a unit by

the child like LOON.
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In tests, Julian spelled ROKING/walking,
SOWNING/snowing, SRE ING/swing (but not In GETINN/getting or
TANKSGIVIN/thanksgiving), WOKS/walks, WATES/wants,
HIVING/having, SOWNMAN/snowman, WENTED/wanted,
WOHED/watched, BAYKED/baked, and BAYKS/bakes. In
SRE ING/swing the ING is spatlially separated even though in
this case it did not represent the inflected form. This
indicates the —ing unit had been identified with its

correspondling sound and not, at least in this case, with its

grammatical function. In stories, Julian wrote,
GOINGN/going, EASTTER/easter, and HIVING/hang. GOINGN
appears to represent a combination of two distinct
Strategies for representing the ending of aojina: the ING
Segment and a phonetic ending with N which he had used
previously with GON and GOEN. In BLOON/balloon on tests,
the second syllable is treated as a meaningful segment.
Although bal] would appear to have been a more likely
candlidate, the sound £ ball is not heard in this word.
Beth spelied RNING/raining, WATEED/walked, WTED/wanted in
tests and OTING/holding, MEKING/milking, RDTING/riding,
SAITING/sitting, SAENING/standing, SARING/staring,
YING/WLKING/walking, and EING/YAEING/watching in stories.
Kathy spelled SOWING/snowing in tests and ETING/eating,
SIDNINING/sitting, and WRING/WINING/wearing in stories.
Although he had fewer sessions, James spelled more stanaard
inflections than Kathy. He spelled FLEING/flying,

FLEING/FLAING/flying, RADING/rlding, SMALING/smelling,

18




Creative Speiling 18

SEWMING/swimming, SWINING/swinging, WAERING/wearing,

GATING/getting, HALDING/HALING/holding, MALTING/mel ting, anc
SMALING/smelling in storjes.

Letter Reversals.

All of the children reversed the sequence of letters in
some of their spellings. In most of these reversals, the
letters were visually accurate except for their order. Many
of these reversals were closely preceded or followed by a
standard spelling. In some cases, sounds were reversed.

For example, EN CAS/chasing reverses the sounds of c¢hasging,
and the MR in PUGMR/Pilgrim may be a similar reversal.
Julian spelled AET/ate, which may also reflect an
attempt to represent the diphthongal nature of the vowel
/e/, SOWN/snow, SOWNING/snowing, SOWNMAN/snowman,
TEERT/treat, AET/ate, BIDR/bird, COLD/cloud, GRIL/girl,
PUGMR/Pilgrim, SWA/saw, SOWNBAL/snowball, FNECE/fence,
PIAL/pail, and SIAL/sail in tests and EN CAS/chasing,

BOFR/before, WATRE/water, KISD/kids, GRIL/giri, and

SCOOH/school in stories. Beth spel led AET/ate,
DHTN/IDHT/the, SAE/ask, HRE/her, and TOW/two in stories.
Kathy spelled SATR/star, REH/her, SEH/she WLEK/walk,
SNWN/snow, WAETR/water, CLUD/cold, and TURACK/truck, which
may also have been a sounding out of TUR for TR, in tests
and FOLS/flower, OTU/outside, STRA/star, WNIT/went, WAS/saw,
HES/she, and TO GHTAR/together In stories. James spel led
HRA/her, WLAK/walk CULOD/cloud, and TOW/tow in tests and

RAOD/road, TRIKCS/tracks, and WAERING/wearing in stories.

19
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Kevboard influences.

Conspicuous, direct Influences of the keyboard on

spellings in tests and stories were gslight. On occasion,
Jullan confused the I key with the L key. He speilled
TOIC/talk and COID/cold in tests and TAIK/talk In stories.
At one time Jullan asked if the capital I on the keyboard
meant Jower case 1. Kathy also spelled W;S/was in her
fourth phase. Except for Kathy‘s gpelling of OND/one at the
beginning of her third story session, where the B is 1n the
position of the previous keyboard‘s E, none of the
chlldren’s creative spellings in their tests or stories
showed they had been influenced by the key arrangements of
the previous keyboard. When the chlidren were given the
optlon near the end of the project of printing storles in
lower case letters, no discernible problem was observed when

pressing an upper case key cap resulted In a lower case

printed letter.
Patterns Among the Chjildren

Although they continued to incorporate new words into
their writing, all the chlldren were eventually able to
write some stories in standard spelling. This was true even
for the two non-readers at the beginning of the study, Beth
and Kathy, who worked with a more 1imited spelling
vocabulary. When stories were written with all words
spelled correctly, It was often the case that patterns of
words were repeated, which made their storles easler to

compcsSe and read as well as easier to spell. See Table 11

<O
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for some contrastive examples of spellings in stories

written earlier and later.

Insert Table 11 about here

Eventually, all the chlldren were able to read their
Stories aloud with consistent accuracy. Differences
continued to exist, however, in reading the Isolated woras
they wrote. These isolated words were not necessarily the
same as those the chlldren wrote in their stories, ana did
not have a picture or word context. Beth, in particular,
had difficulty sounding out words. Some differences in
Strategies are of note. Julian, the fi.st grader, showed
the most influences by the keyboard, few as they were, and
spelled the greatest varlety of words, having also requested
the most new words to spell. He quickly progressed to the
later phonetic stage of spelling. After his first story and
Second test, consonant only spellings did not occur although
there was still an occasional omission of a vowel sound,
e.g. TRKHEY/turkey in his fourth tegt.

In her Interview, Jullan‘s mother thought the computer
experlence was valuable for him, adding that his spelling
development had been excellent through the year and that he
likes to try new words. She also felt that his interest in
the computer had been “high at flirst and then leveled off",

describing him ag an active child who "rushes through®

2
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things at home and school. He has had extensive school
experliences in “school programs" of one kind or another
since he was a year old, began wrlitling pictures with notes
sometlme in kindergarten, and has done well in gpelling,
reading, and math all vyear in the first grade. A computer
was put In Jullan’s classroom this Spring, but hls mother
dldn‘t know of any speciflc exPerlences with It. At home,
she read to him in the "first months after birth", and his
older sister has read to him. He has books of his own and
borrows books from the school 1ibrary.

Beth showed the fewest Initiai skills in spelling,

producing several words that would ke clagsiflied as

preliterate or precommunicative gpelllngs. She wrote
CLEEAYRZ/heads, DHN/ls, YULR/ran, UEYLLRPEAQGBBURSAE for the
tree, WAH/get, and AHT/of. Her progress in eliminating
deviant gpellings was not without relapses. She produced
H/HEER/there in her second phase, then wrote a more ceviant
WPA, AOY and WAP before returning to a fairily systematic
progression toward standard spelling: THA, TH, THER, THER,
THERE, THERE, a relapse to THR and then consistent standard
spelling afterwards. Beth showed modest progress at first
and then a relatively sudden development of additional
spelling strategies. After her tirst spelling test, Beth
avoided responding to words on her tests that she was unsure
of, although she was willing to attempt many of these same
words in her stories, until her fourth test when she

attempted all the words. New visual and advanced phonetic
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skllls showed up late and at the same time: inflected
endings and phonetic spelllngs occurred for the first t Ime
in the fourth phase and Subsequent test. Beth also made
repeated use In her storlies of the standard spellings she
learned.

In her interview, Beth’s mother salid Beth "really
enjoyed" her experlence with us, had saved most of her
printouts, sometimes colored them, and gave a couple to her
brother. She mentioned that Beth has a "wandering eye at
times when she looks up," takes longer to focus on things,
had trouble learning to walk the balance beam, has had eye
surgeryY, and may have surgery again. Her mother didn“t
think there was a keyboard at Beth’s kindergarten, but Beth
had done language experience activities there and had
brought home pictures with her wrliting on them. At home,
Beth’s ten year old brother has a Texas Instrument 994,
which Beth occasionally has used to play games on for about
a4 vYear or so, but she usually prefers to get a book. Her
mother has read to Beth for 2 and a half vyears, but only
since Christmas has Beth started to bring books to her and

ask questlions like, "What Is this word? What does that

mean?" Recentlv Beth read a book to her mother for the
first time, 2pot’g Favorjte Colors.

In contrast to Beth, Kathy galned more control in her
third story phase by avoiding words she did not know. Kathy
showed a variety of whole word, seament, and phonetic

Influences early in her tests byt few phonetic spelllngs

2
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other than correct Ini%lal letters. Phonetic spellings,
however, did show up early in her stories, which suggests
that she may have given a higher priority to visual
influences In her tests than in her storles, reallizing that
her phonetic spellings were in error and/or that the visual
strategy was more rellable for a correct spelling. She also
reduced the complexity of the spelling task in her stories
by staying within the program vocabulary in her third phase
before venturing again into words whose spelling she was
unsure of in the fourth phase.

In her interview, Kathy’s mother said that Kathy
“loves" working on the computer and that Kathy told her,
“Don‘t come to get me earlv." Her mother thought the
computer "helped her tremendously," polnting out that Kathy
can read a Dr. Suess book from beginning to end now, "writes
all the time . . . loves to spell," and will orally spell
Sentences to communicate a re “‘est. Her mother didn‘t know
of any computer in Kathy’s classroom, and sald Kathy has
gotten "100s" In kindergarten since the beginning of the
year. Both parents read to Kathy "since she was little."

Although he had more difficulty than Julian with the
initlal reading passage, James showed consliderable whole
word and phonetic skills from the beginning and never showea
some creative spellings that would be expected. For
example, although the other children did so, James never
substituted a volced D for a voiceless I In a tap when the

standard spelling was T, even though the D would be more
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accurate phonetically, e.g. in EITIN/eating, GATING/getting,
WATR/water in his stories. 1In addittion, James never made
consonant only spellings except for SHN/shin In his first
test.

James’s mother felt he got a lot out of the program.
He keeps his computer printouts, shows them off "quite
often," and wants a computer for Christmas. He has done
well in kindergarten, but has a "behavior problem." She dic
not know of any keyboard activities at his kindergarten.
Before this year, he "played" occasionally on a typewriter
at his mother‘s work. He has Ilstened to cassette tapes of
books for a couple years at home and can now sit down and
read a book aloud. He also reads the TV guide.

Dlscussion

The results suggest that stage theories of spelling
development need to be adjusted to account for visual
Strategies in more detai! before the transitional stage.
Several accurately spelled inflections, for =xample,
occurred in words where the rest of the word is a
semi-phonetic spelling. Beth, for example, speiled
RNING/rairing in tests and OING/holding, YING/walking and
EING/watching in stories.

In addition, many standard spelllings were not preceded
by phonetic or transitional spelllings. Before writing the
corresponding standard spelling, Jullian spelled HOUSE/horse

in tests and PIRSET/picture in stories. Beth spelled B/bat

and PAT/sat |n tests and BEAT/boy, TH/her, and DHTN/IDHT/the
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in storles. Kathy spelled TH/they and WLEK/walk In tests
and GL/girl, H/HS/her, HMYS/horse, Pa/plg, CSHT/STA/she, and
WIA/WIE/with in stories. James spelled FIHA/flsh in
stories.

Nor were the creatlve varlations that followed a
standard spelling simply a relapse to a transitional or
Phonetic stage. Several standard spellinys cr near standard
spellings were followed by creative varliations that were not
typical phonetic or transitional spelllingsg: Julian spelled
PESTE/plicture in stories; Beth spelled S0G/dog, HEER/there
then WPA/there in stories: Kathy spelled TRUICK/trick in
tests and IS/THC/it in stories; and James spel led
RIDG/RAIND/riding before coming closer again with RADING in
stories.

Furthermore, sometimes only visual influences appeared
in the development of a chlid’s spelling. For example, 1n
Kathy’s sequence for it In her storles--IT, IS, IT, 1T, IT,
THC and then 12 standard spellings--the Influences for
creative variatlions seem to come from other words, e.g. |g
and the rather than phonetlic spellings. Similerly, in
James‘’s gequence for going in his stories: GOING, GO, GO,
and then 4 standard spellings, the only apparent influence
Is another form of the word. In addlition, some of the
common phonetic classifications 1ike vocalized taps were
akbgent or near absent in James‘’s spelling development.

We also found alternating and simultaneous visual and

phonetic Influences in the spelling of words in the

S\o
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children’s stories. For example, the creatlve varflationg in

Jullan‘s spellings for picture, PIRSET/PICTURE/PESTE,

contaln a rather disorganized mixture of visually accurate
letter elements and an § for an apparent phonetic
ctepresentation of the /sh/ sound. Also. consider Julian’s
sSequence for going: GON, GON then 4 standard speillinge, then
GOEN, GOING, GOINGN and 5 standard spelllngs. Before
spelling GOINGN, Julian alternated between standara
spellings and phonetic spellings. GOINGN contains poth the
standard spelling plus the N ending for the phonetic
spellings. Beth’s spelling for there shifts from a dominant
visual approach, to an early phonetic rellance, to what
appears ag a developing integration of the two: H, HEER,
WPA, AOY, WAP, THA, TH, THER, THER, THERE, THERE, THR, and
then 10 consecutlive spelllings of the standard form. She
writes one and then four of the five letters in there, H and
HEER. Then she writes three variations that have none of
the letters in there, but perhaps some phonetic
correspondence of A for E in WPA, AOY, and WAP. Phonetic
substitution of A for E then appears more
strongly in THA. Afterwards, there ls a Steady progression
In using the letters in there, TH, THER, THER, THERE, THERE,
a relapse to THR and then 10 standard spellings.

These examplies show that children have some flexlbllity
in using elther visual or phonetic gstrategies. This
flexibllity also shows in the tendency of the children to

uge more Vvisual sgtrategies In thelr tests. This ls of
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practical importance because it is generally agreed that
good spellers in English must rely on visual strategies.

The appearance of these visual influences in the
chlldren’s spelling may be at least partially explained by
the experiences to which they were exposed. Children‘s
reading strategles are strongly influenced by instructional
Strategies, and it is probable that spellling strategies can
be simllarly influenced (Marsh et al., 1980>. For example,
Blssex’s (1980) son often asked for, and was told, the
letters that made a particular sound. By contrast our
children repeatedly saw the standard spellings in their DC
and SPELL programs.

It should not be surprising then that children‘s
spelling development may be affected by instructional
programs on the computer. The computer has exceptionai
capabilities for making children aware of letter
retationships in spelling. With no demands on handwriting
and the fine motor control it entails, children can direct
more attentlon to the spelling of a word. The letters in
the words they spell also look more 1like the letters in
their reading texts, which means their spelling is more
readable. Thls allows chlldren to more easlly use
information from reading in checking their sgpelling of
words. The easily erasable words typed on a computer are
also easler to revise, making it easier to spell words in
dlfferent ways and to select what looks best. Writing down

alternatlve spellings is a common adult practice that is

Do
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recommended In theory (Simon & Simon, 1973) and supported by
empirical research (Tenney, 1980).

The computer can also provide feedback that is more
detalled, immediate, consistent, and clearly lInterpretable
than what can feasibly be expected from a teacher who is
managing a class of many children. Exact records of each
key a child presses and the latency between key presses
provides useful information on spelling progress.

Typically, the teacher only has the child’s end spel ling
product to look at and little informatlion of the process
through which that product was obtained. There is little
information on the nature of the child’s revisions or on how
long the child took to write the individual letters. The
computer can also give chlildren an iImmedlate opportunity to
correct or improve upon their spelling by giving them
informatlion for a correct spelling.

Programs with speech synthesis have additionai
advantages. Many children can beneflt from checking their
spelling more often, and programs with speech synthesis can
make chlldren more aware of what they have written, thereby
increases the amount of editing they do in their writing
(Clements, 1987). In addition, speech syntheslis can give
the letter name of the key that is ppessed. the sound of the
letter as it occurs in the word, the sound of word Segments
as they are spelled, and the sound of all the letters
spelled so far. How much of this information and which cf

It would be useful still needs to be determined.

29




Creative Spelling 29 {

Finally, the computer easily lends Itself to a highly
Individualized approach to spelling. There is no need to
restrict children to the same list of spelling words.
Instead, the spelling vocabulary can be adapted to each
child’s spelling background and interests. Each child can
have a separate disk for spelling words. The vocabulary can
be selected from words the child can read, words the child
uses in writing, or words the child wants to know how to
spell. Spelling can then be more closely integrated within

each chlld’s personal development in literacy.

30




-

Creative Speiling 30

References

Anderson, K. F. (1985). The development of gspelling abllity

and linguistic strategies. Ihe Reaqing Teagnecg, 39,
140-147.

Barron, R. W. (1980). Visual and phonological sgtrategies in
readlng and spelling. In U. Frith (Ed.)>, Coanitive
proceggeg jpn spelling (pp. 195-213). New York: Academic

Press.
Beers, J. W., Beers, C. S., & Grant, K. (1977). The iogic

behind children‘s spelling. The Elementary School
Jourpal, 77, 238-242.

Bigsex, G. L. (1980). GNYS AT WRK: A chilg learns to write
and read. Cambridge, MA: Harvard University Press.

Clements, D. H. (1987). Computers and young children: A
review of research. Young Children, 43, 34-44.

DiStefano, P.P., & Hagerty, P. J. (1985). Teaching spellling
at the elementary level. The Readinga Teacher, 39,
373-377.

Frith, U. (Ed.). (1980). Coanjtive processes in spelling.
New York: Academic Press.

Frith, U. & Frith, C. (1980). Relatlionships between reading
and spelling. In J. F. Kavanagch & R. L. Vevezky (Eds.»,

Orthoaraphy, reading, and dvsiexia (pp. 287-295).

Baltimore: University Park Press.
Gates, A. I., & Chase, E. H. (1976). Methods and theories

of learning to spell tested by studies of deaf children.

Vigible Lanquaae, 10, 339-350. (Origlnally published

1926)

31




Creative Speiling 31

Gentry, J. R. (1981). Learning to spell developmentally.

The Reading Teacher, 34, 378-381.

Gentry, J. R. (1982). An analysis of developmental spelling

in GNYS AT WRK. The Reading Teacher, 35, 192-200.

Gentry, J. R. (1987). Spel . . . ig a four-jetter worg.

Portsmouth, NH: Heinemann.

Henderson, E. H. (1985). Teaching gspelling. Boston, MA:

Houghton Mifflin.

Lee, V. L., & Sanaerson, G. M. ¢(1987). Some contingencies

of spelling. The Analysis of Verbal Behavior, S, 1-13.

Marino, J. L. (1980). What makes a good speller? Lanauage
Arts, S7, 173-177.
Marsh, G., Friedman M., Welch, V., & Desberg, P. (1980).

The development of strategies In gpelling. In U. Frith

(Ed.>, Coanitive processes in spelling (pp. 339-353).

New York: Academic Press.
Morris, D., Nelson, L., & Perney, J. (1986). Exploring the

concept of "sgpelling instructional level" through the

analysis of error-types. tary School Jo ’
87, 181-200.

Morris, D. & Perney, J. (1984). Developmental spelling as a

predictor of first-grade reading achievement. The

Elementary School Journal, 84, 441-457.

Moxley, R. A. (1986). Wordpictures: Personalized programs

for early literacy. The Qhlo Reading Teacher, 20¢4),
11-186.

Moxley, R. A. & Barry, P. J. (1985). Spelling with LEA on
" the microcomputer. The Reading Teacher, 39, 267-273.
32




Creative Spelling 32

Moxley, R. A., & Barry, P. J. ¢(1986). Devejoping
mLQn9g9m2u&gn_2c9gcams_ign_gﬁnlx_iisg;g;;. Morgantown,
WV: West Virginia University, College of Human Resources

and Education. (ERIC Document Reproduction Service No.

ED 182 465)
Nolan, P., & McCartin, R. (1984). Spelling strategies on

the Wide Range Achievement Test. The Reading Teacher,
38, 148-158.

Radebaugh, M. R. (1985). Children‘s perceptions cof their

spelling strategies. The Readlna Teacher, 38, 532-536.

Read, C. (1986). Children‘s creatjve spejilipng. London:

Routledge & Kegan Paul.

Read, C., & Hodges, W. (1982). Spelilng. In H. E Mitzel

(Ed.>, Encvciopedja of educational research (Sth ed., pp.

1758~1767>. New York: The Free Press.

Simon, D. P. & Simon, H. A. (1973). Alternative uses of

phonemic information in spelling. Review of Educational
Regearch, 43, 115-137.

Tenney, Y. J. (1980). Visual factors in gspelling. 1In OU.

Frith (Ed.)», Coanjtive procegses in spelling (pp.
215-229). New York: Academic Press.

)
()




Creatlive Spelllng 33

Authors’ Note
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of Anna Marie Biafora-Stephens, Director of Kids Korner Day
Care Center, in helping with the arrangements for this
Sstudy. A free copy of the current version of the
microcomputer programs used In this study and a guide for
using them may be obtained by sending a biank disk with a
large stamped and addressed return envelope to Roy Moxley,
604 Allen Hall, West Virginia University, Morgantown, WV
26506-6122. You will need to ]oad Terrapin Logo 3.0 firat

cn an Apple IIc or Ile in order to run these programs

without modification.
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TABLE 1

cxmtxvz SPELLINGS IN TESTS VITH THE KUNBER oOF PR:VIOUS OPPORTUNITIES TO
SPELL THE WORDS IN THE DC AND SPELL PROGRAMS: JULIAN

voen QVERTY OVORAX QuERTY DVORAX

ATTER ARITIR 2/2

AND AD w4 AND t/3 AND 171

ARE R w4 R 221

ATE AT 2/3 AT 279 ATE 0/1

BAXED BAYX2D 0/1

BAKES BAYXS 1/1

BALLOON BI LIN 1/2 BLOON 2/3 BALLOGH 1/4

BARN 3oM 272 BINE 2/2

31RD BRD 2/3 BIDR 1/7

3TN BITRN /0

BOARD 3OR 2/2

CHALX COoCX /8

CLOUD CLOUD &/3 coLd 271 CLOWD 1/1

coLy coID ¥2

OIZH 0ISE 6/3

EAT BIT O/3 EAT 272

ZATEN ZATIN 1/0

ZATING ZATH 274 ZATING 0/1

FALLS FALLES 1/2

FIRCT rXzs o/1 FECR 87 FNECE 2/1

riss FISE 3/2 TISE 4/0

FLOWER ILR 0/0 FOVIR 6/4 FLOWER «/1 FLOMER 6/3

GETTING GETINN 1/1 GETTING 0/0

GIRL GILL 2/4 GRIL 6/3

GOxs GO3 &3

GRAZS GAIZ /6 GRASS /5 GRASS 16/3

- HAVING HVH 270 HIVING 1/1

HAY HA t/4 HAY 2/3

HI8 HENS 272

HOLD HOD 0/1

HOmsR HR98 ¢/§ HOUSET o/5 HORSE &/7 HORSE 8/3

Loox LIK &3

LOOXLD LOOXT 0/3 LOOXT 0/3 LOOXED 7/8

oY HOME 1/0

HEAR NERE 6/4

ocToPUs OUZDIPS 1/0

ovER oVUR ¢/C OVER /0

PAIL PAIL ¢4 PIAL 1/0

pLrsl PAPSIE 2/0

PILGRINM PUGH 1/1 PUGMR 1/0

RAIN RAN 32 RINE 6/2

RAINING RIK 0/1 RINE 1/0

RAM RUN 6/3 RAN 0/1

ROOY ROOZP 3/3

RUM RUNS «/4 RUN /3 RUH 2/3

RUNNING RN 272 RUENING 7/4 RUNNING 6/1

RUNS RUNS 2/4 RUNKS 6/6 URS 6/6

SAID SAD 1/2 SIDE ¢3

SAIL SIAL 0/1

AW SAV &/8 S00 0/2 SoL 1/1

SAYS SIS o/1

SEX SEES /2 SKE 1/3

SHOVED SHOWD 8/6

SLED SLID 1/4

SNOW SOWN /1 SNOM 0/3

SHOWBALL SOWNBAL 1/2

SHOWING SOWNING 1/1 SNOWING 1/0

SHOWVIHAN SOWNMAN 1/2 SHOWMAR 1/4

STAR SOR 1/1 STRE 272 STAR 1/0 STAR 1/1

SVING SRE ING 1/2 SWRING 170  SWING 1/4 SWING /5

TALX TOIC 0/0 TOX 0/0 TOXK 1/0

THAMKSGIVING TANKEGIVIN 1/2

THERE THER 1 THERE 9/6

THEY THA 3/3

THREE THRRE 3/3

TREAT TEERT 2/4

TRICX TICX 8/3

TURKEY TRRRHY 272

UMBRELLA UOMHBILL 0/0 UHBOLLA 3/2 UMBRELLA 6/6

UNDER UHDR 373

VALK YOoX 3/3 WALE 1/3

WALKED VALXT 7/4 WALKT 7/4 WALZED 2/8

WALKING ROZING 1/2 WALZING 6/3 WALXING 6/3 WALXING 3/2

WALZS VoIS 2/4 WALXS 3/8 WALKS 2/3

WANT WANT 2/0. WORT 2/0

WANTZD WENTED 4/3  WANTED /4

WANTS WATES 1/0

YATCHED WOHRD /2 WATCHED 8/9

VATIR WALR 2/1 YATER 274

WINT VIT 774 VEINT 1/2

YIRE RO &/ ROR 1/3 VIRE 3/2

VHEN wIN o1

VYHERE WERE 8/7

WINDOW WINDOV 44

vITCH vITCH &8 WHTCH 2/3

WITH v 272 VITH ¢3

Q
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TABLE 2

CREATIVE SPELLINGS AND HO RESPONSES (KR

3 IN TESTS WITH THE KUMBIR OF

t'ﬂg‘yst OPPGRTUNITIES TO SPELL THE YORDS IN THE DC AND SPELL FROGRAMS:

VORD DVORAL QVERTY DVORAX ovorTY

ALL AL 274

AND HR ¢/6 AND /8 ARD 0/2

ARE NR 372

AT NR 1/0 HR &/8 AT 173

BAD BAD 8/1

AR BAR 1/1

BAT | %3 BAT ¢/3

BAY NR 2/0

3D BAD 1/2

By BY /1 30 &/6

AN KR 171

cod HR t/0 MR 8/3

IR NR 1/1

DOG D03 9/8 S0G 1/3

ZAT NR t/0

PALL PAL 7710

PAR R 0/1

rILL PILL 8/4 PIL &/6

risy R 3/2 risy 179

TULL 1oL 33

o PIN 272

GIRL

[ G0 272 KR €3 G0 o/1

coING NR &7 GOING 6/6

HAD NR 4/4

HALL HAL 372

HAS HR o3

HAY R 1/1

HE NR 4/4

HEN NR 3/3

HER NR 4/3

HILL HILL 777 HIL 2/2

HIT HAT 7/8

HORSE NR 1/2 NR 9/7

HOT HT /2

HOuSE HR 274 R &/8

ICR-CREAN NR 1/0

1 AIL 371

IN HR &/€ NR 36 IN 1/2

IT NR 1/0 HR 8/4

Log NR @/8

MAN NR 4/3 HR 3/3 MAN 4/4

ne NR 0/2

uEN NR €/8

nEY MAT 1/2

HOON NR 271

Housz HR B

NO NR 273

Kot HR 8/4

o NR 1/0 o /8

ONE NR 32

PAN KR 43 NR 273 PAN &/7

PEN NR 3/3 PN 776

Plg NR 0/1 NR 272

PIN NR 270 PAN 4/3

POT PIT 272

ouT PAT 32

RAINING RHING 4/3

RAN HR 4/9 HR 7/4 RAN 8/6 RAY 1/1

RUM HR 77 R /8 NR 2/4 RAN 272

SAND SAD 1/2

SAT PAT &/6 SAT ¥/3

SAV HR &/3

SAY NR 1/2

sz NR &7 SeE a2

oIt NR 278

sSKY SIT 272

SHE SHE /8

SHEXP SHREP &8 SHREP 4/4

SHIN NR 274

sLyIP SLEEP @2

SOV HR 3/2

SHOWING HR 271

STAR NR 2/3 NR ¢3 STR 2/3

STAY NR 1/1

STIR SR /4

Ul NR &6 NR 6/6 SN @2

SYAN MY 2/0

SVIN S 1/5

TALX NR 1/8

TELL HR 1/0

™ HR 42

TR T NR 2/1

THAT NR 6/3 HR &/7

THIM NR 3/3 HR /1

THERE NR 274 THERE &/9 THERE o/1

THEY HR /3

TRAIN RN ¢/1

TREE TER @2

TRICX TRK 8/6

TRUCK IXK W3
NR &/1

3}'3 NR 1/3 VAL V1

WALX HR /1 NR 272

WALKED WATEZD 6/4

WALKING WAIG /S

WANT HR ¢/4

WANTZD NR t/2 WTED 2/4

WwAS NR 8/7 WAS 6/3 WAS 6/3

VASH vIAS &5

WATCR R ¢/2 WAL /2

WATCKED NR 270

VATIR VIR 6/6

WILL WALL &/5

WVHERE HR 779

wiLtL wiLL 58 WALL 10/4

wIN HR 271

wISH vis 8/6
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TAMLE J
CREATIVE SPELLINGS AND HO R

LSPONSES (HR) IH TESTS WITH THE NUNBER OF

PRIVIOUS OPPORTUNITIES TO SPELL THEZ WORDS IN THK DC AND SPELL PROGRAMSI
IATHY

voRp avERTY DVORAX OWERTY OVORAX
ANIKALS AL/
8 KR 276
LL B 1
BAT BOT 8/4 BAT 274 BAT 2/1
coLp cwp 76
oni OAN 1/1
risy s
GoT HR 772, GOT /2
HAD NR 872
HAS KR 2/8
HEM HAN «/2
HER REN 2/5 HER 171
LIGHTS L2
oNg ONT 2/4 ONR 4/6
PAN NR /8 PAM /4
oI PIN &/8
sz SEXB 4/6
KR SN 7 SHE /8
SHIN NR 273
SHOMED &/6 SoW
SHows SOMS
SNOW 4/3 SNWO 1/0
SHNOWING SHOWND 8/2 NR 0/1
AR SATR 4/3  STAR 0/4
SVAN SWAN &/7 SAM /6
swin SVAM &/B St /8
TALK TOLL 4/3
™ TAN 272 ™ 1/1
TUAT THT 32 THAT 6/4 THAT 7/7
TRIRK KR 273 NR /6 THERE 5/3
TH 48 THEY 4/6 THEY 777
THREX HERE /4 TALE 4/1
TRAIN TRIN &/13 TRAIR &7
TRICX TRICK &/4 TRUICK 11/0
TRUCK TRUCE 974 TURACK 576
TURTLE T 272
Vo T0 3a ™ 1273
VALK WAX 2/4 VLIX 46 VALK 6/4
wAsY HR &9
WATCH NR 373 WATCH 7/13  WATCH il/8
WATCHED NR &4
VATIR WAETR 10712 W 2/4
VHIRE YA 44
vigH NR 32 vITCH 6/9
vITH HR @2 KR /8 VITH 4/2
VON ONE 272
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TARLE 4

CREATIVE SPELLINGS IN TZsTS VITH THE NUMBER OF PREVIOUS CPPORTUNITILS
T0 SPILL THE VORDS IN THE DC AND ZPXLL PROGRANS: Janes

voRD DVORAX overry DVORAT
BZAR BARR 272
cLoup CULOS ¥4
HIR HRA 341
HORSZ HOUuSRE 5/3
LICHTS LIgrTS 271
PIN P 31
SAT SEAT 272
SAY SAR 3/4
SHIK M 2
SVAN VIR 1/3 SYAN 4/3
NN SV 8/0 S¥IR 1,0
TAPT AP 2/1
THERR THERL /6  THER &9
Y A s THIY &9
TRACES TRAIS 1/1
TuRTLE TARTEL 272
W0 TV &/
VALY VLAX 7/4 WALX 7/6
wIN WAM 23
wITH VIT 8/9
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TABIE S

CKEATIVE SPELLINGS IN STORIZS WITH THE mn"«. KUMBER OF
STANDARD SPELLINGS INDICATED BY A NUMESRAL; J

VORD oVERTY DVORAX OVERTY DVORAX
Adour ABOT
SAMOVE AUSOVE
*AFTIR IFTER/AFTAR
wBARY BABIY/1
«BEACH pted
»RECAUSE BECKE/EYACALS
*BETORE OTR
oBLUT BALLLY 1
* AROWN DOVNE
" BUNNY BINT
Y YR/t 1
#CHASING EN CAS
oCHRISTMAS CHRISTHAN
«CLINB <4 ]
«DRXV DROM/1
GEASTIR EASTTIR/EASTTIR
*tog ARG/ALG/AEG/ALG
*FEAST resr tesIT
LIS rLis
GETTING GIT
GIRL 1 GRIL/1/GRIL/
GRIL/2
oors cos Gos
GOING GO/GOK/ 4/GOT/1  GOINGW/S
»REDY GRIM
oHANG HINING
HAVE Alr
wHIGH HIZNI/HL
HIS HES 1 2
HOR3E 1 HARSE 2
INDIAN INDIR/INDIN/Y 4
INDIANS INDIAN
«LIDS L1350
sLITTLZ LITL
LooK tox
oH1GHT NIT
oN CAN/AOH/7 7 ° 3
ePASRY PASST
PAST 1 PABST/12
*PICTURE PIRSKT/1/PESTE
PILGRIN  Prom
oROOY RAY/2
SAID SAD
SAv 20 SON/1/SVA/6 |
«8CHOOL, 3000L/1/SCOCK
TABLE TASL
TALK 2 TAIX
OTEACHIRS TENRES
oTIZLL TALE
THERE THER/TIR 1
oTHINGS THINZS
*T00 TO T/ 9
vERY VARRK
WAS vos/vos/y YOLNOZ/WOINOL, 16 4
voAs/11
YATER 2 VATRE
WERE viR
WIHOOW WENDG

eWoros that vere not amon
soeiled.

Q@ the program vocabulaty woras the chillda haa
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CRIATIVE SPELLINGS IN STORIES VITH THE CORREIYONDING KUNMBLR OF
STANDARD

SPILLIKGS INDICATED XY A NIMERAL: A%TR

voRD OVORAT OVERTY OVORAL VERTY
AXD w1 7 27 27
SANGTHER A HAR
SASTED ARC/EAX
AT IAT/72
ATR ART
oBACE BECT
AR AN
SBEACH STU/BEY BARI/3L3S
«3EZ3IDL 32D
3IRD BRADVBORD
B IRDS SELLRE
BOAT 134 300
Y ITAL/3 2 2
SSROTHER BUR/BRTHER
LT BAD
e BIRLLEA
"BUBN: BURRY/ BUNNYB/ L
SCAXE AN
SCUAIRS CHA
SCRILORIN G
CLOUD (84
SCOULY ol
[~ ) coy
«RIXD IRT
LY
DAY DAR/DAL/S |18 14
w210 DAD
*DOWN DOP/DAN
s EXCUse xXa
STARMIR INXER
«7ETD rAO
risa [{X]
PLOWIR rOVIR
SILYING AR
(347 reit R
QST WAN
«00T LR F3{" v 74}
HAY HIN
HE es HTe/1
eMEADS CLERAYTRZ
HER AR HRIMAR/TW L /HRE/2 2/HRE .
SHOLDING QTING
HORZZ HRS HOANT/HOSNEAS/ HRSZ/3/HOSE/6
HOXS/HORS/1/HRSE
HOUST Ko
12 it
1T AT AT/
oL1TTLE 't;g LAY/IATAVLATO/LIC  LTL/LITO/LITTE
1
*MILKING NEXING
2 MAS/1
P ANy
o /A1 [}
«ONCE mncmx/vwww
ON|
ONE OC/ONC/  CR/DAN/1/0EN/0BY 14
OY/7O0HAADL  6/0DV/6
RAM YULR
*RED 1/8AD
SRIDING RIDDM RID/1/RDOTING
"SAID SAD siovs
SSAILING
v SAL/SAL/VAS 3
SKE HTE/SL TH/SH/ ST/ TYVSE, S
SE/1,3E/6
*31TTING SAWEAITING
*SLIDING sLED
SHOVING =082
SHOVIAN S
[T ¢ 4] -+ |
“ATANDING SADIING
STAR TR
SSTARING SARING
STARS s
STAXE TAK
THEAT THYRT
= DUTW/ IDHT/ea & 8 23
STERIR
TAIXX WHREIR/ VAN/THA/TH/THER, 21
VPA/AOY 10
™Y THA
oTING TAR/ T/ TAVTIN
oTOLD T
«TCOL TAK
oTOP ™
me [
™0 T0 10 TO/TOV/L
sUroN APANVA BIHV/PAN
wALK Yr
or
WVALXING YING/VLXING
YATCIING EING/YAEING,
WASHING
VATIR YR
SWAY YE
vDMT H VAT
VERE TRAR WIR/INIR

sVords that vere not wmong the program vocatulary vocos the chlld hadg

ooTyped ULYLLRPEAQKSBURSAE In cesponse to *The (ree®
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TABLE 7

CREATIVE SPELLINGS IN STOR
STANDARD SPELLINGS INDICAT,

1ZS WITH THE cnnnmouuma NUNBXR OF
LD BY A HUMERAL:

QVERTY

ovoRax GUERTY DVORAK
APPLE APPL 2
ABIAR BARN/S
“BIRDS BARDS
«ILT BUYTU
SBUTTZL BADRPIA
SCHILDREN CLHN
«DAD DADD
#DARK OBURK
«DOWE DAD
«DRESS cA
«CROPPED  J
*EATING ED/ETING
SFALLING rLoo
«FZD rog
roce Foxsg
risa res
LOYER FLORL/TOLS
SGARBAGE  GRDJ
€GARDIN  GANTD
GIRL 1941 13 7 17
#0000 [4 3§74
«00T [~}§.]
GRASS GIRS
NER Hus 1
HoRSZ HWYS t/HoUR/2 3 t
Kouse NoYs 3 2
1M N2 2 3 2
1T 1/ 18/8/THC/4 4 2 2
#KITCHEN e
#LIKED LAD
«LOCKED LAT
“p3Ic HAJK MAJK
*HQRE Koz
nousz MOUS/L
«QuT 2/0TA AR
*OUTIIDE  AROINMD/
OTU

«PET PHT
PICXED  PBI/PX PAIRT
12{ 1 1
SPLANTED
“PLANTING PrTST
«PLAY PLIA
«PLAYED PLR/PLADY PLLD
*PRETTY PRD
*RAINED  RLEIYG/RIUIO
*SA1D SATTD
SAV 2 SHW/BLA/AvAR/12 30 12
OCRATCHE  SDZXTP
SHE CSHT/STA/3 SEH 4 6

L1 HOG
#SITTING SIDNINING
SLEID st
SSNOVID  SOF/SNOW D/SNGOD
SHOWMAN  SIDZ
30
“20nE sonz aAn
#STARS STAR/1/STRA 2
eMINGS  SWINGA
oTHAT’S THRYER
THR 6/THW/28 28 31 27
oTHEIR THIR
THEY THAK/ L/ THA/THAA/THA 7 6 2
T0 3 2 T2 4
*TOGSTHER TO GHTAR
«T00 T0 3
«T00K T
TRER TRH
TRICX HRIK TACK
wp ugT/0U/1 1
WALX1NG woER 1 4
WAS vasy 2 3 [V 1% 3
SWATCHED WIRYGO/WFRIUT/ W]
SWEARING ™ WYRINGQ/WINING
INT WINT, /NLP/ WANT/VART WAT

vmmasvvvm‘r/vmr
WITH vIAIE/ visH

e¥oras that uecs

el iea.
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TAME 8
CREATIVE SPELLINGS IN

STIRIZS YITH THE CORRESPCHDING KUMSER OF

STANDARD SPELLINGS INDICATED BY A NUMERAL: JANKS

WORD  DVORAL

GVERTY DVORAK
#ABOVE ABOAN ABAVE
#LCRCSS  ACREST
*AIR EARR 4

IV DNVT 16 4
SANIHALS  ARN LS ANNAMALS/2
“ARS OR/0R/ 1R/ ARL/AIR/I/AZR/4 S
“AVAY AVALO 2 1
#RACKYARD BACYAIRD
338IDE 3rsIn
MERD 20T 1
BOAY BOT
Y (1941 YR/2 2
#CHAIRS CARS
«CLOUDS CLOADS CLSUODS
CAMPUTER/CONPUTER/CONPUTER
#D18T 0ISC/DISK
. DRAST
*DRINKING DRAX
aBAY ZAOT/1
#BATING  EITIN
AR rom 1 1
eice FADMS 1
risa 124.".3 1
TLOWIR 3
SPLYING  FALIN/FLEIHG  FLEING/1/FLAING 1
«GEITING GATING
313 GISH/CARL/2 2 4
00ING 1/00/60/2 2
*HEAD HEDDA
eHILL HLA HALL HAL/HALL/L
#HOG HALG
HOLDING  MOLDIN HALDING/HALING
HoReR HORS 2 178228
eIr 172 7 ]
SLEAVES  LEVZAG
MEADOW MADD
*XELTING HALTING
#NIGHT NIT
SPAILROAD RALROAD
RAINING  ROININ 1 3
*RIDING 1/RIDG/RAIND  RADING/RADING
ROAD 1/8A0D 1
SAND
(31 SAT 1 1
[1.3{4 CAK
eSLED SILD
*SMXLLING SMALING SMALING
SENATZ SNAK
CSWIUMING SINEN STYMING
oSMIN3ING SWIHGAN SWINING/1
TABLE TABAL/TABAL/L
THRIR THUR TIRR
oTINE TANR
#TINER TIENIR
STRACK TRAKLS TRAX
TRMCZS TRIKCS
#TRAINS ;mms 1 1
TAUAX

UMBRELLA UNBRLLA
«UNDER UADR ONDAR
WATER YATR 1 1
AWEARING YAZRING
«¥ILD w100

s¥ords that wers not among the program vocanulacy wotas the chlid haa
opel lea.




TABLE 9

PERCENT OF STANDARD SPELLINGS ON SPELLING TESTS

Subject

Q

D Q D a D
JULIAN 40% 65% 76% 75%
(32/81) (49/75) (51/68) (53/71)
BETH 36% 26% 33% 29%
(9/25) (14/853) (19/57) (17/59)>
KATHY S8% 77% 82% 65%
(32/55) (40/52) (28/34) (33/51)
JAMES 82% 85% 86%
(42/51) (23/27) (42/49)
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TABLE 10

WORDS THAT WERE ALWAYS SPELLED IN STARDARD FORM IN SPELLING TESTS
OR IN STORIES (WITHOUT CREATIVE VARIATIONS OR NO RESPONSES)

STUDENT

TESTS

STORIES

JULIAN

'BETH

KATHY

JAMES

A APPLE AT BAG BALL BAT BED BITE
BOAT BOY BROOM BY CAR CAT COW DOG
EATS FALL FALLEN FALLING FAT FED
FLOOR GO GOING GOLD HAD HALLOWEEN
HAND HAPPY HAS HAT HAVE HILL HILLS
HOUSE IN INDIAN INDIANS IS IT J2R
JUMPED JUMPING KITE KITTEN LAND
LED LOG LOOKING MAN MEN MOON MOUSE
NOT OF ON ONE OR PAN PEN PIG RED
ROAD SAILBOAT SAND SAT SAYING
SEEING SEES SHOW SHOWING SPOON SUN
SWIMMING TAKES TEN THANKS THE THEM
THINGS TO TOLD TRACKS TRAIN TREE
TREES WAS WATCH WATCHES WOMEN

A ALL BAD BOY CAR CAT DAY FAT
HAT MOMMY PAT SHE THE TO WALL

A AND AT BABY BAR BEAR BOY BUS BY
CAN CAR CAT CLOUD COW Ci.T LAY DOG
DOOR FAN FAR FAT FLOWER FUN GO
GOING HAT HAY HE HORSE HOT HOUSE IN
IS IT JAR LOG MAN ME MEN MOMMY MOON
MOP MOUSE NO NOT NUT OLD ON PIG PIN
RAIN RAINING RAN RUN SAND SAT SAW
SLY SAYING SHEEP SLEEP STOP SUN
SWING TAPE THE THEM TO TOLD TOP
TREE VAN WALKED WALKING WANT WANTED
WAS WATCHING WIN WOMAN YOQU

ANIMALS BABY BAR BASEBALL BAT CAM
CAR CAT COLD CUT DAY DEN DOOR FAN
FAR FAT FLOWER FUN GOUING GOT HAT
HAY HE HEN HOT HOUSE IN JAR MAN ME
MEN MOON MOP MOUSE NUT GLD ONE PAN
PEN
SHE SHEEP SHOW SHOWED SHOWING SHOWS
SLEEP SNOW SNOWING STAR STOP SUN
SWING TEN THAT THEM THREE TOLD TOP
TRAIN TREE TRICK TRUCK VAN WALKED
WALKING WANT WANTED WAS WASH WATCH
WATCHED WATCHING WATER WISH WITCH
WOMAN WON YOU

RAIN RAINING RAN RUN SAND SAYING

A AND ARE AT BARN #BE #BIG
#BIKE »BLACK BOAT BOOK BOY
BROOM CAN CAR CAT COW »CUT
DOG *DOWN EATING #*FOOTBALL
#FOR #GATE *GET *GOOD
GRASS #HE HILL HOUSE IN IS
IT LOOKED *LAST *MAKES MAN
*MOM *NEW *NICE NOT OUT
PIG #PLAY PUMPKIN *READING
RCOAD SAW #SKY SNOW STAR
#STORE SUN SURFBOARD #*TAKE
TALK #THAT TO TOP TREE
TRUCK %*UP VAN WATER *WE
WENT WILL WITCH WITH

A *BUNNY CAT #DAD GIRL
#GIRLS GO HAD HEN HILLS
#IF IN =MOM MOMMY ON PAN
PAN PIG SEE SHEEP TO

A AND ARE *AT BARN BIRD
BOY #BUNNY BY *CAME CAT
CLOUD COwW »*DADDY DAY DOG
HAT HE HEN #HIS IS JAR MAN
MOMMY MOON #NEW OLD ON ONE
#PLAYING RAINING SAND SEE
SHEEP SHNOW SUN SWING
#SWINGING THE WALKED WOMAN
YARN

#ALL BARN #*BIRDS #BOATS
BOOK BOY CAR CAT COW DOG
¥DOWN GIRL GRASS #GROUND
HAT HEN HILLS HOUSE IN *IS
KITE *LAYING MOUSE #0OF #ON
#0UT PIG *READING ROAD
#SCHOOL SHEEP SNOW SNOWING
SNOWMAN SUN SWING *THE
#*THREE #TO TOP *UNDER
*#YARD

#Words that were not among the program vocabulary words the child had

spel led.
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TABLE 11

CONTRASTIVE EXAMPLES OF CHILDREN‘S SPELLING IN THEIR STORIES

STUDENT

FIRST PHASE

LAST PHASE

JULIAN THE DOG WOS IFTR THE CAT

BETH

KATHY

JAMES

("The dog was after the cat.")

A BEAT YULR TO
UEYLLRPEAQBBURSAE
("A boy ran to the tree.")

TH GL J H APPL N THE GKR
AND THE HWYS A IT

("The girl dropped her apple
in the grass and the horse
ate it.*)

THE FIHA IS SIMEN IN THE WATR
INA DNA THE BOY IS IN THE BOT
AND THE BOT IS FALIN FOER
AWAEQ.

("The fish ig swimming in the
water and the boy is in the
boat and the bird ig flying
far away.")

45

THE BOY IS RIDING HIS BIKE.
THE GIRL IS RIDING HER GBIKE
TOO.

ONE DAY THERE WAS A BUNNY AND
A GIRL AND THE BUNNY SAW THE
GIRL AND THE GIRL SAW THE
BUNNY

The girl is playing in the
sand and she saw a bunny.

the hill is in the air and
the sun is in the air and the
three birds are in the air
and the house is on the
ground and the fence is under
the house.




Sgoan Ny e ol e D ~

SPELL

IBAIN 3 TIME.2.2.2.3.
MHOUSE [] TIME.3.4.4.64.
SHOWED, [SHOD] TIME.1.2.5.7.8.10.10
SWING [] TIME.2.3.3.3.3
TRUCK (TRUC HELP] TIME.2.2.3.4.4.4
(] TIME.1.2.3.5.4
FLOWER [FLOW HEL® FLOWED] TIME.1.2.4.4.9.11.14.14

TLOUD 13 TIMG.2.4.4.4.4
~ITH0) TIME.2.2.3.3
WATER ] TIME.2.2.4.4.7

Filgure 1. An example of a printout of the record of kgy
presses for the SPELL program. Tlime refers to the cumulating
number of seconds after the word is pregented and after each
subsequent key press until the word is gpelled correctly.
Underl ined words were correctly read back aloud without help.
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FPW.128

W % ¥

THE CAT AND
THE CAT AND DOG RAN TO.THE FLOUER read bach it Lué{,

Figure 2. An example of a printout of the pictures and
sentence with the flrst story writing program, FPW.128.
Underl ined words were correctiy read back aloud without heip.




FASPIC.123

1T 1S ROININ ON THE BOY.
IT 1S RAINING ON THE BOY.

Figure 3. An example of a printout of the pictures and

sentence with the second story writing program, FASPIC.128. The

first sontenss was writian by the chiid without heip, and the

revision is underneath it. Underlined words were correctly read
back aloud without heip.




